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ASTM B88, B280, B819
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Galvanized Steel Pipe (Seam)
For British Standard
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Butt welding fitting ASTM A234
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ASME B16.22
Seamless Copper Fitting ASME B16.22
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Steel Pipe
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Black & Galvanized Steel Pipe (Seam)

ASTM, BS, AND JIS Standard

Class Light, Medium, Heavy
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Solutions.

CAREL E*V Sistema
pl ecision mechanics, power control

Complete solution of electronic expansion valves for the evaporation control in the air-conditioning
and refrigeration units. E*V sistema guarantees maximum precision in the proportional modulation,
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over 2000 kW cooling capacity.
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CLOSED CELL (EPDM) ELASTOMERIC THERMAL INSULATION

FAEROFIX - STAND
Polymeric rigid foam pipe
supporter with self-sealing tape
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Model: 510 Model : 506

Pressure transmitter
for Freon and Water

Pressure transmitter
Stainless Steel type

Q Inter Supply Co.,Ltd.

19, 2 floor, Lardprao Road., Samsennok, Huaykwang, Bangkok 10310 Thailand Tel. +66.2513.5928 Fax. +66.2513.5982

B Huba Control

FOR FINE PRESSURE AND FLOW MEASUREMENT

Model : 604 Model : 699

Differential pressure switch Differential pressure transmitter

www.qintersupply.com
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TURE 3361_1a1 SHOWING A CLOSE-UP OF THE BRIDGING GROWTH
TWEEN VIAS,

31/77 3 Creep Corrosion Field Failure in high sulfur environment (Bridging Vias) and Capillary condensation on particulates
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Designing, fabrication and installation of Air Conditioning, Clean Room, Plumbing, Fire Protection, Electrical,
Metal finishing, Pollution Control system and other industrial utilities for Buildings, Factories and Plants.
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Table 1. Classification of Reactive Environments

Class | Severity Level | Copper Reactivity” Comments
? Gl Mild <300A Corrosion is not a factor in determining equipment reliability.
: ' G2 Moderate <1000A Corrosion effects are measurable and corrosion may be a factor.
! G3 Harsh <2000A High probability that corrosive attack will occur.
51 GX Severe >2000A Only specially designed and packaged equipment will survive.
|
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Air Quality Results

ISA Class GX:
2500 SEVERE
Copper Film Thickness
B Silver Film Thickness

Electroniclelectrical mot
expected to survive due o comosive
{Cu>=2000)

ISA Class G3:

. HARSH

2000

1500

equipment reliabiity In less than S
{1000 <= Cu < 2000)

ISA Class G2:
MODERATE

Effects of cosrosion measurabile and
may be a factor In determining

Corrosion Thickness (um)

ISA Class G1: MILD

Room 1a Room 1b Room 2a Room2b Room 1a Room 1b ammgxl%ﬁghm.
{Cu < 300)

l Company A || Company B |

31]77 5  Copper and Silver Coupon test results at two industrial environment when creeping corrosion was observed

(Company A is a rubber manufacturer site and B is a clay modeling studio)

* Corrosion is reported as angstroms (/f) normalized to a 30-day exposure.
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Table 2. CCC Data for Data Centers in China' [Purafil 2009]

i Copper Corrosion ISA Silver Corrosion Modified
Cu,8 Cu,0 Cu-Unk Total Class AgCl AgS Ag-Unk Total ISA Class
Bank HQ — Tianjin 0 69 0 69 Gl 0 623 0 623 G2
Bank — Beijing 0 75 0 75 Gl 0 636 0 636 G2
Financial Services — Beijing 110 40 0 150 Gl 0 1,680 0 1,680 G3
Electronics Co. HQ — SI hai 92 88 0 180 Gl 0 2,421 0 2,421 GX
Financial Services — Shanghai 70 121 0 191 Gl 0 1,253 145 1,398 G3
Bank — Shanghai 0 205 0 205 Gl 0 1,309 0 1,309 G3
Financial Institution — HK 143 69 0 212 Gl 0 1,434 0 1,434 G3
Banking Co. — Shanghai 139 90 0 229 Gl 0 491 0 491 G2
Bank — Shenzhen 159 91 0 250 Gl 0 909 0 909 G2
Investment Co. — Beijing 0 268 0 268 Gl 835 96 96 1,027 G3
Financial Services — Beijing 248 67 0 315 G2 0 1,666 0 1,666 G3
Bank — Shanghai 258 89 0 347 G2 0 1,047 0 1,047 G3
Banking Company — HK 230 121 0 351 G2 0 1,476 0 1,476 G3
Bank — Shenzhen 265 91 0 356 G2 0 3,200 0 3,200 GX
Industrial Co. HQ — Dong Ying 299 80 0 379 G2 0 1,603 0 1,603 G3
Bank — Jinan 334 75 0 409 G2 0 1,833 0 1,833 G3
Electronics Co. HQ — Zhuhai 0 465 0 465 G2 0 1,549 0 1,549 G3
Bank — Beijing 426 85 0 511 G2 0 861 0 861 G2
Bank HQ — Tianjin 415 179 0 594 G2 0 1,122 0 1,122 G3
Bank — Shanghai 587 180 0 767 G2 45 1,742 0 1,787 G3
G1 copper coupon average: 183 Corresponding silver coupon: 1,193 G3
G2 copper coupon average: 449 Corresponding silver coupon: 1,614 G3
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e “Gaseous & Particulate Contamination
Guidelines for Data Centers” (ASHRAE 2009).

o ASHRAE Technical Committee 9.9 Datacom
Series (ASHRAE 2010).

e Planning and Design for Green Data Center
(Zhong, et. al 2010).

e Usage Model Roadmap, Open Data Center
Alliance (Anon C 2011).

e Corrosion Control for Mission Critical Facilities
(Pural 2011).

! The total corrosion measured is actually the sum of individual corrosion films: Cu,S= copper sulfide, Cu,0 = copper oxide,
CuUnk = copper unknowns, AgCl = silver chloride, Ag,S = silver sulfide, AgUnk = silver unknowns. All data is normailzed to a 30-day exposure.
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Table’3 < emperature and Humidity Recommendations for Data Centers

2008 Guidelines 2004 Guidelines
Low End Temperature | 18°C (64.4 °F) 20°C (68 °F)
High End Temperature | 27°C (80.6 °F) 25°C(YT°E)
Low End Moisture 5.5°C DP (41.9 °F) 40% RH
High End Moisture 60% RH & 15°C DP (59 °F DP) | 55% RH
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9146 (Basic Datacenter Design Requirements)
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(Room Air Pressurization)
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A1 (Necessary Air Cleaning Devices)
N9R%AITNINTIH N9 Outdoor Air Handling Units

(OAHUs) uaz Recirculating Air Handling Units
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(RAHUs) w3asni3unin Computer room air
conditioners (CRACs) %8 Computer room air
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2007)

Gaseous Contamination in Datacom Environments”

(ASHRAE 2009b).)
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e Makeup (outdoor) air handlers (MAU)

e Air-side economizers

e Recirculating air handlers (RAH)

e Positive pressurization units (PPU)

e Computer room air conditioners (CRAC)

e Under-oor air ltration
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Engineering Associatio

Table 4. Corrosion Monitoring Summary for Chinese Data Center

2009 2010 2011
bate Dec | Jan Feb Mar Apr May Jun Juu Aug Sep Oct Nov Dec | Jan Feb
Copper 622 | 401 166 163 129 147 464 523 349 338 121 151 139 | 135 273
Silver 39 61 29 41 41 41 110 158 179 123 84 159 56 50 74

WaINAAITTULL LN MALRNTBI AMC Ui
lei¥inns start Up luidiasunan 2010 ANana
W1 Copper Waz Silver Wafisuiurnaudaailu
dousuaney 2009 aunsensfaidenmsnonlddn
lﬂﬁLﬁmdﬁuuﬁmigﬁuﬁﬁﬁ%u@ (< 100 a3gavan) fe
USnssantsisdasulalia OAHUs ludarudon
womnaN 2010 wedasnmsuainmnuy laold
Recirculating Air Handling Units wéit)s1ng7n dnued
Corrosion Lﬁu%uaEi’mﬁm%’ﬂulﬁauﬁquwu 2010
wazindnadedafiaslwdaunsngiay 2010 ¥
Copper Uaz Silver 39le@adula Run OAHUs GGER
Tuidaunsngiay 2010 ilwen Corrosion aaadLaz
Ialndidannasguiianld @i mefideimgy
anladhy IT va30580# 39ldonuin Jeduden
28INMITINWTZUY IT ﬁ‘lﬂumsmuqummﬁmma
Fafin uazanaNLEEIlas M IR NIAIaITIIL
da m3snequawenmaniluld@ iladdgy
fa szuunIay AMC (AMC Air Filtration System)
Tasanizeg1edeszuunsosuss S9ananInnida

Sulfur

Un a;ﬂ (SUMMARY)

a‘ﬂﬂmf’élﬁﬂimﬁm? Al lu g{uﬁifaummz

2

6 o

gusﬂau‘ﬁama% davnanuuuliivuizauiivatlasn
uazaaanutEsdnanatiaan Wlnd ey Twen
& . —~ 3 0 A
aNNIU Rl uazFawitlow AMC ds g Teifgm
i 58 o A oA o e
dnlnginauszaunastiufoses uisduiden
& & U 1 el 1
Favadlmudroadan uazanazdes gazauilynd
o o A a o A A =
LRZIXULI NI UIAAILLaLtaw lanIzasnits Tadu
ﬂi:LﬁuLLaﬁ:ﬁrymﬁﬁluﬁaqﬁ'u Qnﬁumm:ﬁnaua
A
1% ASHRAE Handbook 2009 GIuuInIuA lude
Usifiugmniwenmeanionen uaz@inasglnininias
o § { o A o s o
saUwlen AMC ieiledanu T3nNITONABAINNS
anunlaludgr daslidausyyiinezasiaioua:

faanw Qmmwmmﬂamwmﬁaq

- - .

BAMENA

WX Series uun 30,456 - 37,328 Grig/doluo

Sromele USEN anln LISIARAD 1R
136, 136/1-4 NUUWSENAISUNS (SIWBUNS1 109) IIIIVUBU [IARAOYEAILAY NNK. 10510

Ins. 0-2517-1000 Insans. 0-2517-5730 E-mail: lcm@amena-air.com www.amena-air.com

nesanwivuwninng =i o= Lol ~lovy
usnnssumsavauiLinanwuonisluinSooUSUOMAILUARWUD
BoglfnnuUs:nandiuimsanow AosusImosHialualosHnsoUs:anSmMW
Bogns:eauidulinnAAmolijdw:ogdoulnuooiovlusad 121uns
NAINUIDSFDIUOU FoHULIAAIIEU 30,456-37,328 Tfie/5oluo
UmsTuUs:nanluivos 5 lla: uon.2134/2545

[[Vilate] innovati®ns




LON§15971989 (REFERENCES)

* NIWAILANNANY www.ped.go.th

CREEP CORROSION ON LEAD-FREE PRINTED CIRCUIT BOARDS IN HIGH SULFUR ENVIRONMENTS Randy
Schueller, Ph.D. Dell Inc., Austin, Texas

randy_schueller@dell.com

Published in SMTA Int’l| Proceedings, Orlando, FL, Oct. 2007.

o Anonymity http://www.smta.org/knowledge/proceedings_abstract.cfm?PROC_ID=1765, last accessed April 28, 201 1.

o Anonymity A http://www.emtworldwide.com/article.aspx?ArticlelD=13556, last accessed March 5, 201 1.

e Anonymity B http://www.era.co.uk/news/rfa feature 03.asp, last accessed April 28, 2011.

e Anonymity C http://www.opendatacenteralliance.org/roadmap, last accessed April 28, 201 1.

o ASHRAE. 2007. ANSI/ASHRAE Standard 127-2007, Method of Testing for Rating Computer and Data Processing Room

Unitary Air Conditioners. Atlanta: American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.

o ASHRAE. 2008. ASHRAE Environmental Guidelines for Datacom Equipment — Expanding the Recommended

? Environmental Envelope. Atlanta: American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.

o ASHRAE. 2009a. Particulate and Gaseous Contamination Guidelines for Data Centers. Atlanta: American Society of

Heating, Refrigerating, and Air-Conditioning Engineers, Inc.
o ASHRAE 2009b. Particulate and Gaseous Contamination in Datacom Environments, Atlanta: American Society of Heating,
Refrigeration and Air-Conditioning Engineers, Inc.
e Crosley, G. Hua, F., Lembach, K., and Muller, C. 2009. “RoHS Solved One Problem, Created Others - Reliability Reports
from the Field,” Proceedings of AIMS Harsh Environments Symposium, SMTA International Electronics Exhibition 2009,
October 4-8, San Diego, California.
England, W.G., McShane, W.J. and Muller, C.O. 1999. “Developments in Measurement and Control of Corrosive Gases to
Avoid Electrical Equipment Failure,” Proceedings of PITA Annual Technical Conference, September 14-16, 1999,
Manchester, England.
e ISA 1985. ANSI/ISA 71.04-1985: Environmental Conditions for Process Measurement and Control Systems: Airborne
Contaminants. Research Triangle Park: International Society for Automation.
Mazurkiewicz, P. 2006. Accelerated Corrosion of Printed Circuit Boards due to High Levels of Reduced Sulfur Gasses in
Industrial Environments. Proceedings of the 32nd International Symposium for Testing and Failure Analysis, Austin,
Texas, 12-16 November, pp 469-473.
Middlebrooks, M.C. and Muller, C. 2001. “Application and Evaluation of a New Dry-scrubbing Chemical Filtration Media,”
Proceedings of the Air & Waste Management Association 94th Annual Meeting and Exhibition, June 24-28, 2001,
Orlando, FL.
Muller, C. 2010. “What’s Creeping Around in Your Data Center?” ASHRAE Transactions, January 2010. Atlanta:
American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.
Muller, C.O. and Jin, L. 2009. Clearing the Air: Advances in Affordable Filtration for IAQ, Proceedings of the 6th
International Symposium on Heating, Ventilating and Air Conditioning — ISHVAC 2009, Nanjing, ISHVAC 2009.
e Pural, Inc. 2009. [Corrosion Classication Coupon (CCC) Database]. Unpublished data.
e Pural, Inc. 2011. Technical Brochure 1800, Corrosion Control for Mission Critical Facilities: Design Guidelines for the
Assessment, Control, and Testing of Gaseous Contamination in Data Centers and Server Rooms.

e Schueller, R. 2007. Creep Corrosion on Lead-free PCBs in High Sulfur Environments, Journal of Surface Mount
Technology 21(1): 21-209.

e Singh, P.J. 2010. Gaseous and Particulate Contamination Limits for Data Centers. The Air Conditioning and Refrigeration
Journal. Delhi: Indian Society of Heating, Refrigerating and Air Conditioning Engineers (April-June 2010 edition).

e Zhong, J.H., Zhu, L.W., Cao, B., and Ding, Q.G. 2010. Planning and Design for Green Data Centers. Beijing: Publishing
House of Electronics Industry.

General Ventilation

Car Park Ventilation
Underground Ventilation
Emergency and Smoke Control

Energy Conservation

Laboratory Exhaust .

’ - VENTILATION ENGINEERING CO.LTD.

Kitchen Emission FOR MORE INFORMATION, PLEASE CONTACT :
ENQUIRY.VENCO@ENSYS.CO.TH




-
‘d )

Y Y o =y ;
srasnlagiuuu lnnluanzinge

lnaqm WagHe ﬁmmﬁwaana
nYINNIT chmmn’lsl,mvslnausuamﬂmmnﬁuﬂiummmmaﬂsvmﬂvlm
E-Mail Address : pisitchai.p@secco.co.th Mobile : 086-026-2882

A ; 5
nanzsinyhufedwlulszina inaduna

dau 3 @Wowin i ldiAuglngflutwiles ldeen

D ¥ou 4 v
SJ’ILLT]{]IUUWWWWI’]N Gmwmmvlmgm'n LLﬂtﬂ’]‘iLma\‘]ﬂ’ﬁfﬁ

3INNATT
malnsviafaadianTunazyasiy wdnladn
wanaanuwann I luguswailasanlneiansuan
lugnssdeysun dnhazviaadials Alnude
Wezvianfuas waziiazudalelinsdzunauss
aaa a a 1
a9 mMIuIwIssansandls
luanuinzesfidisudadn gunndusznan

o A

aaaula 1uﬁa§aﬁgnﬁamaﬂnﬁﬁmmwm'%omn

]
~

figa Fvzundgmildgnnisuasiudasniuznis
AIFTLRAUIINLID ﬁ‘m’;ﬁﬁuﬁﬁmag"[uama:ﬁwﬁw

Aansantio93eInIzaauNTIUNWINTENIN9T0IHY

yasaunuinuazdl a8 Ursaewiiandls vinld

Wetlgwinnuglumsuinsdansinyio

‘l,uann:ﬁ'mtﬁaaﬁl.ﬁ@qwnﬁ’ﬂﬁnmu Wusnnae

A a o & Aland 2l &
ldund asmu ezl nddszaumsalaing
Aty Taglsinsyiuwuazdayaangdiuigy
A 3" N 1 v a =3
mM35esiuwarTalTEN % Intoudtynn lasdai
0 =} a &) s 1 va 1
dmsNde Ussnamd unan llesnli@aud

& A A A &

Uy loriasnstaniiidadlansilasniavini

> 6’3 g: ,;’ v A =3

aonuluunanuaTih dilouivesiniane
UNANNITDY “é‘ﬂﬁm:maa;jﬁﬁ” Jasaziiluatngls

LR quwqaﬁmwmmLﬂuﬁﬁﬁamﬂi

2.

1 1
a A

AaufiezBuidilena aomjlﬂﬂuamnmalﬁ
nﬂﬁmﬁﬁﬁauﬁuﬁa mIneagn waluu wisszlsh
Lfudazitonnaanstineuas wwanelaiguriu
mssunasuiianaaslileddslomiozlsny S
msﬁwmqﬂﬁﬂmwﬁ aaﬂumsw}@ﬁawé’aeﬁauﬁu
lawgid suraEuaInMIasinaldvinuaeudn 4 Ta

: o &
Nawad

BUREAU VERITAS
Certification



AsFNssHUSUIMMALHaUssinglinage 19 13 adlidan

WwWEk
1) “waggewisw” luarvhuflaguninuie asnn

1 o v 1 =2 '
nulwadnaziesnunldadnels ? sesiingin

1o A

mﬂé"amﬁwé'ofﬁauLﬁi”uagIMﬁLi’l"l,zugm uaziiatn

P =

AUNULAzEUNInUanla0unWadf § Ainsnateftaanan
151016 axifineslsiu?

2) viwnnuad ulnssduiieasarluen
i wavinlurihuiheananls e ?

3) vwernilAswduaulnaifilszananudise
srondigauuniiaelnu?

4) vuRaneuwisuudssdesliadwau
Uszananudidaldnu? uazezlniuglaisn nie

ALATEITIAUTIINNANNFITD?

2
2. 1anl

ﬁﬁaaamﬁﬂmmumﬁuﬁ MIfaRWla N3
gomsmeluvesaui MIfanunenoEesg wik
ﬁ:ﬁNa@iammﬁ@Lm:msﬂi:ﬁwgd’nﬂuaamvl,iﬂ“n
Tauilomrnuaiaad

1) Soufvuiumsiviuaznisaadulavean

2) FJINVUIUNNITIUS uay msfassnielu
(n1@aaunung) Jnadanl nda, n1INIEYin
aenals?

3) fn’naﬂnﬂmﬁmﬁm%@ WAZAINTTA U
TWawsnanszyinfaeing g GRPREERTED

4) Fheladluinszduliaun sansatiunde
da;ﬂ'ﬁuqﬂmmﬁm%mﬂ@ﬂ"LliﬁamaU

5) jﬁhmwm%mﬁ@mmnvlmu Wi

anuwalayldatngls?

as o P Y
6) MINH “UsITUAIALI” “@nuana”
LA “ANNTINTN” meuﬁa&ima@nm ¥in'ler
a8in913?

7) suy@mvhwdunnusnviugaudie

oA & a _,, 4 nsLme/. A WVL;)d

NMIUAAIT “LDBLANRIT NNTULAN LAAINTIUADDS LI Y A
o g’ = =3 ) =) 1 £ = v

mnmumaaﬂ‘lﬂ u’mun%u@l"msavl,u NIRUANG B

wulnalowsely uvsanuanin@aniefaBin d1aw

1

=y

=4 v =) v o A 1 Y a 1 ~a 3 1
fatBunuauiazvinnie i dhaeiBuiuGasing
WaldldBuwilurin winasvinazlsuslulaBde Ase
Vl,aiﬁw%mﬁalfmwmﬁ%q@ f1aa3 D uauIn
v o £ [l 9 o o =) 1 = 1 o
dviud lildarnusnazvinnde b wilauniuandin
Aulna g natantaldnenuilwuilunue we
o A A o ¢ e e a W o y
ANINITNIAN mm‘tqwn"mamwvl,umma’; 15
= 1 =} a 1 I3 =3 =1 v a
wiglinedadnduludougsy, dudiaing azls
o A = & a A ’ o a N
fuwinidwramisneasduliinvaanisegiaus
A = a o P ¢ A A =
azlinidummgiisnveuniizamsiduduasan
L';mua:wné’hng;o;jmmz%'n‘%ﬁ] N9 7 Ta1719duAe
r.:i £3 a U A v | d'd =
Tangnsdasda d1@alavinnaziduaundainud
FAIATIAROAIAT LNTIZUNNWLTOIWRI LIRNG BEN

o A E 4 o o = | Aead = X
NLYEWEBIAITH NI RINUNLA L AN QLA D WUNLINLAN Y

2

lﬂ‘ £ =1 R 1 a\ 1 s dv 1
Fow g unnnzIanIuniaatanaaiad audh L i
ﬁ@vl,ajﬁg}ﬂ Wudaiguawue aaaﬁ@@d'\azvlslﬂul,%al,wﬁo
PRIV

”1@L%U%L90Lﬂu5uw§@%'uw§ Lﬁﬁvlﬂﬁﬁfqiﬁa

A A Ao o o ' A

\wIaTnErIeNEENNUAUNI1 MLM u3n g WD NI
=3 1 1 1 U A
fAaauldihiwedaaoezdihdedsguesaa iz
ﬂaguﬁaﬁfmud%ﬂmmu MLM LL@iq@ﬁwﬁgﬂmaﬂ

Wliiaunasn warfuueiiinviiaasnBuiaunasn

Aldlerzg

Frmmrogformplimes Ty

FOR AIR-CONDITIONING APPLICATION

AVAILABLE FOR R-22 ,R-407C AND R-410A

SIAM COMPRESSOR INDUSTRY

ROTARY & SCROLL COMPRESSOR

2 @

s MITSUBISHI ELECTRIC GROUP
WWW.SIAMCOMPRESSOR.COM




a o RN = o A
W3 ﬁmvlmwu;uuamﬂ'msﬂwmmqw‘w‘m 32 U uadl

yeldidenaz 1 fuun 599 usadidowhilaaula

a

Gu 1 auun wasunladidafidansesls e

& ¥

Lﬁﬂ%ﬂ’)’]ﬁdlﬁﬂ PWLAIUAIUS LA ﬂ‘lﬂﬁfdﬂﬂﬁu LULNINS

e e

@aamsidﬁm’urioa:vlﬁ mi“amnqma’%ﬁ]ﬁﬂaﬁudmm

= 1 A v a L& = o &
mua:"Limaamamdlmw‘lumu Anpaaddn luvna

U

LL@iax‘lﬁvLﬁﬁ]’mﬂ’]iLf’wj‘giﬁ%Lﬂ%@‘lhf;lhﬂ’ﬁl:‘m Hidlow
vt & a ¢ £ o ) PRI
leilemawanurzsfanennd dvhaud 2 U 4§
eldifauaz 500-1000 v WinuuanRSs kAN

a

i gij”viUuﬁm'jmuwanﬁﬁwvlaivlei”ﬁaammuuﬁann

ul?/dﬂld

A1l vin'la ﬁﬁ"l,uﬁ'wuﬁﬁag'vl,ﬁ Al sy

[

praunurgdtazlsidudrdadulwauriesls
o ¥ A ' o ' A o o ~
dudasfezlsuvadne usunsatiseslsnvinliend

usetiuenala linuadnd azlandudnsaiauaiesls

AUV ULANLTBLNRILYN %mmuﬁﬂqiﬁﬁmawnﬁ

2-3 7 lidszauanudisa wdA in naiinen

]
v

miafud guiiilanugy negniingldudiieus:

1000 @87 ;gﬁwﬁf%uﬁnmauﬂg;uﬁ WWananiia

a J o = A a oA L3 = a ¥
AAINAIURLIIADLIU LL@]LNSL"H'\%‘HﬂﬂE’HﬁG‘] LLR

wuilails wantfefendasduldnuluaii wld

Tulaa3399 NduAsels

3. {0
Qu

ﬁﬁaaaﬂﬁumwﬁLﬁammaaﬁ”n‘fa@ R LGR)

miﬁ‘@um;jmﬁmﬂuﬁm ALRYBENNINNYINUNIRANE

@

F1NURNIBTI “ARw” lunanaduesrinnaisi

u

qmauﬁatﬁuamﬂs? cTﬁmmﬁwWaQLﬁwmsmﬂ

2

Lﬂﬁlﬁuanﬁoqmauﬂamaa;jﬁ’]"ﬁ%muﬁa"ﬁ’a a1 -

o wAndeauunnuIiTIa Ldu

. W“@L%GUQﬂIﬁLﬂuﬁ§ﬂ
Aa o a &
o IIFunien
e FFIFWAIBVNBLATUNTH
aa 1 A v 1
. m@'lamﬂmaa;dﬂuuammﬂummqm
e HANNITUHATOU

A

o naqaFula muanuneRein Ao
o A
ilunng Gav
9
= 1 ‘l'l X
. ummgwu’lum’mmﬂ
o lda@daan
I a vala L% l:il v &
o Hwingiia uaznaLFuIlwin
o IFUAATNORIUTINUAZEIIYYNAR
.“Do ”SL s a v A n:iVLwﬁ
el “aun” luauaduasfiden nflddanen
Qs e o 1 A
UINNUUIZRUNITAIDIANIIHIBNNINNTT 30 T 1aa
Qﬂs:awmwéﬁﬁamﬁmﬂ ;j@zmammu_io;jﬁman
w2 duadis @ -
3.1) “neaw” utivaaniu 2 wadslng de
3.1.1) wseunaila, 337113 W@UIAINT
AndluwFesiainisy udd aduanuesnazing
o o v = & 1 A i A e o
dusnws dudunwefinaFemue ddaauleldns
InuaLag nugauAiIGaImaialuniTinainy
1 A‘I’dl ' 1 v o s a & 1 1
ngufitiadinenu udiviuan 20 U fazagadng
W 1 MUY LARRNMSANULA 9 e Ll

Huatnd lsivinedesant KIataaRARIAINILA 9

U

2
A o

wiald vnluwanivinewan 20 U wd 'y lwues

L]

BETTER LlVlNG CO, LTD Manufacturer
SIAM TEMP CO., LTD. Master distributor

TEL. 0-2961-8822 (11 LINES), 0-2584-1485-9  FAX : 0-2961-9661, 0-2583-7318
E-Mail : blc@loxinfo.co.th  Website : http:/www.blc.co.th




sunniidwossuuuagotnaunlailyin

LR LL@iﬁﬁLiwmuéﬁLaaduﬂumaﬁuuumaumq&ﬂ

= v

45 Hazduadneletne SulenIalidrdadlyieenn

wisnuerasuuuay 30 U udrdudniufadais
iraFuAnagaana1ydn 50 tuadnels failna
wiald vsamAsRasisewizGeanaia 313
laglaw1z3dInT TeudAnIauailed Nulaulad
wansauuaningrazluvined9audlule s uau

"~ =3 a a a A = '
AAINTIN NACLRUYATLITINLIL BN L"]E]\‘luﬂ@l’ﬂu']ﬂﬂ

VIS a A | o 5 & o %
fnsmFsaunIalunularin sududsie dee

WFoanudTnIeudiTanGunwannialal vinuwsen
Pygnenduargnnisuan usanangaeuiaaes
uel lal3s ﬁLﬂﬁﬁuLﬂuaﬂ'w'é"uﬁwq@ﬁﬂi:aummﬁwL%ﬁ]
ualilgdudrsrafiSouan UGN TIEYIUB BB UNDY
sanli/Fedszauanudnse duneluandnssaunited
I pILiaEEILIHIT NTIATLLLI

3.1.2)  ITNEIBLINNT, IONIITTUUNU
%muﬁﬁw’maglmzﬁuﬁuq Wnazuasinaweld
Furhezlsies Wwlliduundhiunidafiinruny
aolawui w@wldiduanlewnu Aadiasansing
Tu3on 9 HUImIszaunas sraugeaziianudngy
G009FNTNIN AaTzULUaEN ISl wlmanle
gL uaandnlnainagWanuianyiuEas
Spnns warlideslWanuddiutesiniren
U3WT9% U3 TIUL uafinsnaanvanaariduued
LRI ﬂuﬁa:ma%uvlﬂﬁam] Snaunile Aiandn
Tngldnuasdnude MIAIERIAN INTIZITR B9

NUA

3.2) “casan” wialu 3 widalng fe
32.1) j%’né‘m,aaaziw,l,ﬁa‘%\i WIzEIulng
azfﬁnéﬁmﬂajﬁo Wiaunlnd 9 saeidn g Alawnaud
o = A = ) v LA ad
WRONUAD WAULTAL AU aLENANAY WoulAlaT? AU
usrfiveninliidu g linse'll usdsgnaauanuuuld
naa i udazalan udu Famardgnileulinu
augrnlng asudrlsanuas vsauiias linanri
221y INTznAIRAlasNIZAANRIY INTIZT39 9 LA
unanuiigasn1sWiaaiesa g deaduadnels
W@ NUUINAITUN WA
3.2.2) Jin3alagau aunliiinialeaudu
1 1 s Qs Y o Q/dl 2 Qs (3 d‘
wrzihifandaies drfandauuddueziilunuves
anusEInlumiuinIngdou ﬁuﬁag}”ﬁﬂm\i
PpIANNAA N1INIZ LW‘ﬁmzﬁfuﬁwﬁ’o"LajﬁﬂéT’nm
A i B oo & v A =
3399 Tz liaaesrinasle 9 dasliaudsesls Aee
Vv oA A F v oA =V A
"Lugﬁm;dau LLa:mimﬁ‘lugaﬂgauwmvl,&mmm

v a

I liuinifala Q’ﬁumnvl,éi’ WATIERSI 1310AE

]
1 Y Yo A v ¥

e lalld Nlasdiunis WlEinnuiass aa9

u“ u
v o

W@ﬂﬁaaﬁﬂmmmaﬁﬂﬂa LLﬁaamﬁagiumm@

]
= '

w3078 Wwiinfneunn wazginiTavinlwauiy

i

loosiaslale laglifdwnianmzlugifaniane
lifilasdunisgeninlas Tl luflgnidas
azrinasnglsesvinlwauinluFefisnasnldianin
é’uﬁﬁaiaﬁmaaﬁu’%mi K1 wasfifiaaNuwasiate
oa b

3.2.3) fanuamansnlunmaliuiiatni

-

\x»c&.‘ S
auaugoduilavdinsu auaudsansiin afansiufuriaau :
ymeluniaau FPD su FAO

vSendmuluvasnard fida

1A 38 taud 1 njufiuudlng 1nedm ngunKT 10800
AN : 0-2586-2223-4 Tnaeing : 0-2586-2225
www.slamfiberglass.com E-mall : fiberglass@cementhal.co.th

aforuria : auaugoiuEsgadinsu
su PIPE COVER unmigluriaau

4>

N, 4896-2527 = 442 71| 0-2586-2224
BN, 48742526 Cersficale No. 8304

-augu SFG oswdio auauiu -
Anwsauia:daviudan; ‘
flasumssusaumosa” -
ASTM.UL. uvan. 486

na: uan. 487 d@msu
VWAL, WY, MIUEUNaNas,
Uintiadiwou na: Jlandam

DLN. AEROMATT

odiEiuBumos

[,
v
el

@anhmiqRmuny (@\(

VINFSNOIAQADASID

QL




unTunie i annazaasulavingsle

AI ‘J = s v d‘ o s ,ﬁ
Fani difaspeslstnendan? anuesin aNnuTe

AMUATNTY B1INDL FRNINWLIAREN ﬁwu(ﬂﬂ\l’lgﬂﬂﬁ\l@l

o o A

wiazlndudrdAgngadranin id wagﬂvlﬁ” 3

o

2
2 9 o A

PITaAIN
e wI9IBAALD
' P o < A .
nﬂﬂuuaummuumah WT3138n Drive

o o { = = < L "
WIBUNTUAROU TIUWAUNTNEITIAFTILN L%

A v A ) o A a cil 1 1 dw
ngwzlmm:wmuma@ﬂ 'nmmuluu"nm’mu

thgémmmuﬁawa:‘%fuvlﬂm%amém LRzAIlaaL
grultaun1olnslen wawalanibsFonuandn
A = T - A o
e Unnginewleud liinid ugasilusstuana
= & ad s . Pai ol @
laiReeszazan ARazvinagrslsnazlviusstuanals
1 A =3 J 1 U s
aLanaALIA mm:mua%ﬂwam"l,ﬂ
e ANMNLTBLATAING
A v A A a a & | a
fovrdaalianuTedTig luiinue Nazha
azﬁﬁw:ﬁﬂﬁ,ﬁ@LLiaﬁ'u@waiaag@aa@Laaﬂ Lazta
o A
gariofa
. mMdamauaNaFmIAYYaIamaA b

fINaznn

Yo ada

HUING CLNGE Lsam"m ﬂ"li ﬂ"l?ﬂiﬂ'ﬁﬂ(ﬂﬂ"ﬁ

uwazinaiFasmIganaanuazliauiu Tasianzauil
wisuaziidszaunisaiunn 9.6 8981010 8A N
; a a ' o L AN e o &
FrundeniavannuIniaanawnaiile asu
msudluymionn guasadusutan Aazunlale
amsutludTyniiivianludszinealnoassi
mazldidudatniasdinvesdszineis vang gau
WaNEWIIA NABLUL Yugaued ldFsuiias laiin
WOANTTNVBILARZYINUUALI vinumaus J35m3
wiluTywiuuuunuuezednels uadrdszmalng
imndasfihuun nudsfinzantsuwidgwiiwiesld
wuasdngauivitufuazdynidugdnuinuiand
9 & a oo ol
wnlluezguussiuanizas g gihdaunsaurluigm
a A; & a 1 1 U 1 = 1
Tugnnsingadulasiuu viugdunislaglule
o A & Aa o A &
wd? nisifenasilauuanindudszo iy laswn

=)

\fonas a.a. Wildunga ialian waniguuas fa

=y o

figege Aa diaeu lunisudladgwidtwiias

q] =%

-]

a A 1 [ U 1 g: I
39n3o Ll mu;ﬂmuua:ﬂiwwuﬂﬂwymmmnﬂu

Q’lﬁﬁmauluﬁaaﬁ

SM Pressure Independent Modulating
Flow Control Valves Used In

Control Valves Used in a Variable Flow Hydronic System :
Variable Speed Pump System

There are many advantages in using Variable speed drive in the secondary pumps system. One very obvious

Flowc on

ternational

advantage is the energy conservation as the speed of the motor that drives the pump lowered due to lower

Variable Speed Primar Y/ Seconda Ty Sy5tem' demand for chilled/warm water. Any speed decrease will result in proportional decrease as the cube of the

horsepower to drive the electric motor. For example a decrease in 20% of the speed will results in a drop of
almost 51% of horsepower.The decrease in speed will also result in decrease of head/flow of the pump.
Under a lower head/flow condition and if no proper control or balancing happen at the coil terminal.

The cooling or heating of the coil cannot be achieved and it would results in coils not able to handle the load.
In the past many methods were used for flow modulation and balancing in a variable volume system.

The method if used wrongly would ruin the control system.

= Sahapie Engineering Co., Ltd.
{m} 701/13-15 Puangbun BIldg., Rama4 Rd., Rongmuang Pathumwan, Bangkok 10330 Thailand.
SAHAFIE | Tel, 66 2-216-0081-3 , 66 2-611-6618-20 Fax. 66 2-216-3467 email : sahapie@sahapie.com
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FIRE RESISTANCE
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*The ASTM e119is a stringent standard for testing the building members/materials under
fire exposure conditions. Performance is defined as the period of resistance (minutes) to
A S the standard fire exposure elapsing before the first critical point in behaviour is observed.
This standard is identical or very similar to the following standard test methods: UL263,
NFPA 251, UBC 7-1, ANSI A2.1, ULC S101
For more detail please contact our representative. Gekko Industries Co.,Ltd 50 Puthabucha Road, Bangmod, Jomthong,

Bangkok 10150 Thailand. email :info@gekkoindustries.net www.gekkoindustries.net tel : (662) 874 -1211, Fax : (662) 874 -1212
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